CLAIMS 

[Claim(s)] 
PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 2002-352483 
(43)Date of publication of application : 06.12.2002 

(51)Int.Cl. G11B 7/26 

C22C 28/00 
C23C 14/34 
//B22F 3/14 



(21) Application number : 2001-156922 (71)Applicant : MITSUBISHI MATERIALS 

CORP 

(22) Date of filing: 25.05.2001 (72)Inventor : SHIRAI TAKANORI 

ODA JUNICHI 



(54) DIFFUSION PREVENTIVE FILM FORMING TARGET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a target for forming a diffusion preventive 
film. 

SOLUTION: This target is characterized in that a fish eye compound phase of a 
CrllGel9 phase and a CrSGe phase surrounded by Crl lGel9 phase or a Crl lGel9 
phase and a fish eye compound phase are mixed and dispersed in the Ge base for the 
target for forming a diffusion preventive film which has composition consisting of Ge of 
50 to 95 atom %, and Cr of 5 to 50 atom %. 



[Claim 1] germanium: The target for diffusion prevention film formafion characterized 
by having the organization which the germanium-Cr intermetallic compound phase is 
distributing in germanium base in the target for diffusion prevention film formation 



which has the presentation which consists of 50 to 95 atom %, and five to Cr:50 atom %. 
[Claim 2] Said germanium-Cr intermetallic compound phase is a target for diffusion 
prevention film formation according to claim 1 characterized by being Crl 1 germanium 19 
phase. 

[Claim 3] Said germanium-Cr intermetallic compound phase is a target for diffiision 
prevention film formation according to claim 1 characterized by being the eye-like 
composite phase by which the Cr3germanium phase was surrounded by 
Cr 1 1 germanium 1 9 phase . 

[Claim 4] Said germanium-Cr intermetallic compound phase is a target for diffusion 
prevention film formation according to claim 1 characterized by being the mixed phase 
which Crl 1 germanium 19 phase and the eye-like composite phase by which the 
Cr3 germanium phase was surrounded by Crl 1 germanium 19 phase are mixing and 
distributing. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the target for producing the diffusion 
prevention film in optical recording media, such as CD-RW, DVD-RAM, and MO, MD, 
especially a CD-RW optical recording medium. 
[0002] 

[Description of the Prior Art] Generally the membrane structure of optical recording 
media, such as an optical disk which performs informational record and informational 
elimination using a light beam As shown in the sectional view of drawing 5 , the lower 
dielectric film 2 is formed in the front face of a substrate 1. Form the diffusion prevention 
film 6 on this lower dielectric film 2, and the optical recording film 3 is formed on this 
diffusion prevention film 6. Form the diffusion prevention film 6 on this optical recording 
film 3, and the up dielectric film 4 is formed on this diffusion prevention film 6. It has 
structure which besides formed the reflective film 5 on the section dielectric film 4, and 
the optical recording medium of practical use has structure which formed the protective 
coat (not shown) further on the reflective film 5, in order to protect said reflective film 5. 
The optical recording medium of this membrane structure carries out the phase change of 
the optical recording film 3 between a crystallized state and an amorphous state by the 
exposure of laser light, and performs rewriting by informational record and elimination. 
[0003] The substrate 1 which constitutes said optical recording medium consists of disks 
which consist of about [ :0.5-3mm ] transparent resin, glass, etc. in thickness, and acrylic 
resin, a polycarbonate, an epoxy resin, polyolefin resin, polymethylmethacrylate 
(PMMA) resin, polyimide resin, etc. are used as resin which constitutes a substrate. 
[0004] Moreover, optical recording film with which said optical recording film 3 has an 
In-Se system presentation, optical recording film which has an In-Se-Te system 
presentation, The optical recording film which has a germanium-Sb-Te system 
presentation, the optical recording film which has a Pd-germanium-Sb-Te system 
presentation. The optical recording film which has a Pt-germanium-Sb-Te system 
presentation, the optical recording film which has a Nb-germanium-Sb-Te system 
presentation, The optical recording film which has a nickel-germanium-Sb-Te system 



presentation, the optical recording film which has a Co-germanium-Sb-Te system 
presentation, The optical recording film which has an In-Ag-Te-Sb system presentation, 
the optical recording film which has a germanium-Sb-Te system presentation are known, 
and this optical recording film 3 usually has the thickness of 10-45nm, and is formed of a 
spatter. The optical recording medium which carried out the laminating of the optical 
recording film which has an In-Ag-Te-Sb system presentation also especially among 
these optical recording film has in size the long count [ over- write / count ], and the life is 
widely used from the still more reliable place. And the optical recording film which has 
said In-Ag-Te-Sb system presentation By atomic %, it has the presentation of 0<In<=30, 
0<Ag<=30, 10 <=Te<=50, and 10 <=Sb<=80. Being formed by carrying out the spatter 
of the optical recording film which has this presentation using 3 <=In<=30, 2 <=Ag<=30, 
10 <=Te<=50, and the target that has the presentation of 15 <=Sb<=83 is known (refer to 
JP,8-22644,A). 

[0005] The lower dielectric film 2 formed on said substrate 1 has the operation which 
emits the heat which remained after record the operation from which the heat transmitted 
from the optical recording film 3 to a base 1 at the time of record is intercepted, and a 
base i is protected in the optical recording film while nothing and the up dielectric film 4 
formed on the optical recording film 3 on the other hand protected the optical recording 
film 3 by heat conduction. Said lower dielectric film 2 and the up dielectric film 4 do 10- 
30 atom % content of a silicon dioxide, and usually consist of zinc sulfide-2 silicon-oxide 
system dielectric films with which the remainder consists of zinc sulfide. And each 
contains silicon-dioxide: 10 - 30 atom % beyond purity :99.999 % of the weight, the 
remainder consists of zinc sulfide beyond purity:99.999 % of the weight, and said lower 
dielectric film 2 and the up dielectric film 4 are formed by carrying out the spatter of the 
target with which relative density consisted of sintered compacts which it has 90% or 
more. 

[0006] Furthermore, said reflective film 5 usually consists of spatter film with a thickness 
of l-200nm it is thin from high reflection factor metals, such as a simple substance or 
these one or more sorts of alloys, such as aluminum, Au, Ag, Cu, Cr, Ti, Ta, Mo, and Pt. 
Moreover, the protective coat (not shown) formed on the reflective film 5 on the occasion 
of practical use is formed. This protective coat (not shown) may form the various organic 
compounds which have abrasion resistance and corrosion resistance a spin coat, a spray 
coat, and by DIPINGU, and may use film, such as an oxide which penetrates light 
further, a nitride, and carbide. 

[0007] If the lower dielectric film 2 and the up dielectric film 4 which the lower dielectric 
film 2 and the up dielectric film 4 are all using zinc sulfide as the principal component, 
and use zinc sulfide as a principal component touch the optical recording film 3 directly, 
the sulfiir component of a dielectric film will be spread on the optical recording film 3, 
therefore degradation of the engine performance of the optical recording film 3 will 
become early. Then, it has prevented that the sulfiar component of the lower dielectric 
film 2 and the up dielectric film 4 is spread on the optical recording film 3 respectively 
on both sides of the diffiision prevention film 6 between the lower dielectric film 2 and 
the optical recording film 3 and between the up dielectric film 4 and the optical recording 
film 3. Forming this diffusion prevention film 6 by sputtering using the target which has 
the presentation which consists of 50 to germanium:95 atom % and five to Cr:50 atom % 
is also known. 



[0008] 

[Problem(s) to be Solved by the Invention] However, the commercial target for diffusion 
prevention film formation has a consistency and low reinforcement, since it is easy to 
generate a crack, it needs cautions for handling, and there was a fault of a crack occurring 
frequently at a target by the curve of the back up plate by the cooling water pressure etc. 
during sputtering further. 
[0009] 

[Means for Solving the Problem] Then, this invention persons inquired so that they may 
get the target for diffusion prevention film formation which has high density and high 
intensity further rather than the commercial target for diffusion prevention film 
formation. Consequently, although the target for diffusion prevention film formation of 
(b) marketing had the organization which the metal Cr phase distributed in germanium 
base after the metal Cr phase had been surrounded by the germanium-Cr intermetallic 
compound phase The place which produced the target for diffusion prevention film 
formation which has the organization which Cr phase is extinguished and only the 
germanium-Cr intermetallic compound phase is distributing in germanium base, a 
consistency and reinforcement markedly alike - improving - (b) - the organization 
which only said germanium-Cr intermetallic compound phase is distributing The research 
result that it was the mixed phase which the eye-like composite phase by which 
Crl 1 germanium 19 phase and the Cr3 germanium phase were surrounded by 
Crl 1 germanium 19 phase or these Cr(s)l 1 germanium 19 phase, and the eye-like 
composite phase are mixing and distributing in germanium base obtained. 
[0010] In the target for diffusion prevention film formation which has the presentation 
which accomplishes this invention based on this research result, and consists of (1) 
germaniumrSO - 95 atom % and Cr:5 - 50 atom % In the target for diffusion prevention 
film formation which has the presentation which consists of target for diffusion 
prevention film formation, and (2) germanium: 50 - 95 atom % which has the organization 
which the germanium-Cr intermetallic compound phase is distributing in germanium 
base, and Cr:5 - 50 atom % The target for diffusion prevention film formation which has 
the organization which the germanium-Cr intermetallic compound phase which consists 
of Crl 1 germanium 19 phase into germanium base is distributing, (3) In the target for 
diffusion prevention film formation which has the presentation which consists of 
germanium:50 - 95 atom % and Cr:5 - 50 atom % The target for diffusion prevention film 
formation which has the organization which the germanium-Cr intermetallic compound 
phase to which a CrBgermanium phase consists of an eye-like composite phase 
surrounded by Crl 1 germanium 19 phase into germanium base is distributing, (4) In the 
target for diffusion prevention film formation which has the presentation which consists 
of germanium:50 - 95 atom % and Cr:5 - 50 atom % It has the description at the target for 
diffusion prevention film formation which has the organization which the eye-like 
composite phase by which Crl 1 germanium 19 phase and the Cr3 germanium phase were 
surrounded by Crl 1 germanium 19 phase is mixing and distributing in germanium base. 
[001 1] The target for diffusion prevention film formation of this invention is blended so 
that it may become 50 to germanium powder:95 atom %, and Cr powder:5 - 50 atom %, 
it can mix, and it can produce mixed powder, and can produce it by carrying out the 
hotpress of this mixed powder. The hotpress condition changes with the particle size of 
raw material powder, the temperature of a hotpress, pressures, etc. However, it is required 



to carry out a hotpress on conditions which a metal Cr phase disappears anyway and 
serve as a germanium-Cr intermetailic compound phase. 

[0012] Thus, the target for diffusion prevention film formation of this obtained invention 
The organization which the germanium-Cr intermetailic compound phase which consists 
of Crl 1 germanium 19 phase 8 into the germanium base 7 shown in the sketching Fig. of 
drawing 1 is distributing, The organization which the germanium-Cr intermetailic 
compound phase which consists of an eye-like composite phase 10 by which the 
Cr3germanium phase 9 was surrounded by Crl 1 germanium 19 phase 8 in the germanium 
base 7 shown in the sketching Fig. of drawing 2 and the metal texture photograph of 
drawing 3 is distributing, Or although not illustrated, the target for diffusion prevention 
film formation of this invention that has the organization where the organization shown 
in drawing 1 and the organization shown in drawing 2 were intermingled, and has these 
organizations has high density and high intensity. On the other hand, as the commercial 
target for diffusion prevention film formation is shown in the sketching Fig. of drawing 4 
, after having been surrounded by the germanium-Cr intermetailic compound phase 
which the metal Cr phase 1 1 turns into from the CrSgermanium phase 9 and 
Crl 1 germanium 19 phase 8, it has the organization where the metal Cr phase 1 1 remains, 
and the target for diffusion prevention film formation of this marketing has a consistency 
and low reinforcement. 
[0013] 

[Embodiment of the Invention] Prepare germanium powder and Cr powder of mean 
particle diameter which are shown in Table 1 , and these raw material powder is blended 
at a rate shovra in Table 1 . Put in this combination powder into the poly pot, carry out wet 
blending for 5 hours, and the metal mold of a hotpress is filled up with the obtained 
mixed powder. Among the vacuum ambient atmosphere, by carrying out a hotpress on 
condition that the temperature shown in Table 1, and a pressure, the hotpress object was 
produced and the targets 1-3 for this invention diffusion prevention film formation which 
have a dimension (diameter: 200mm and thickness :6mm) were produced by machining 
this hotpress object. Furthermore, for the comparison, the commercial target for diffusion 
prevention film formation was prepared, and this was conventionally made into the target 
for diffiision prevention film formation. 

[0014] The targets 1-3 for these this invention diffusion prevention film formation, and 
conventionally about the target for diffusion prevention film formation The organization 
which Crl 1 germanium 19 phase distributed in germanium base when gazed at the 
organization of a cross section with the metaloscope, The organization which the eye-like 
composite phase by which the Cr3germanium phase was surrounded by 
Crl 1 germanium 19 phase in germanium base distributed, It gazed at the organization 
where Crl 1 germanium 19 phase and the eye-like composite phase carried out mixed 
distribution into germanium base, and the organization where the metal Cr phase remains 
after the Cr3germanium phase has surrounded the metal Cr phase in the list, and these 
organizations were shown in Table 1 . In addition, the metaloscope organization 
photograph of an organization which the eye-like composite phase by which the 
Cr3germanium phase was surrounded by Crl 1 germanium 19 phase in germanium base 
distributed was shovm in drawing 3 . The organization which Crl 1 germanium 19 phase 
occupies 80% or more, and is distributing in germanium base in Table 1 A 
Crl 1 germanium 19 phase organization, The eye-like composite phase by which the 



Cr3 germanium phase was surrounded by Crl 1 germanium 19 phase in germanium base 
the organization which occupies 80% or more An eye-like composite phase organization. 
The organization which can classify into neither since Crl 1 germanium 19 phase and the 
eye-like composite phase are mixing and distributing A mixed phase organization, The 
organization where a metal Cr phase is surrounded by a CrSgermanium phase and 
Crll germanium 19 phase, and the metal Cr phase remains A metal Cr residual phase 
organization, It was shown by carrying out, and the consistency and anti-chip box 
reinforcement of the target for diffusion prevention film formation were measured further 
the targets 1-3 for these this invention diffusion prevention film formation, and 
conventionally, and the result was shown in Table 1 . 
[0015] 
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[0016] 

[Effect of the Invention] the result shown in Table 1 shows a consistency and anti-chip 
box reinforcement boiling markedly the targets 1-3 for this invention diffusion prevention 
film formation which do not have a metal Cr residual phase organization [ conventionally 
which has a metal Cr residual phase organization / the target for diffusion prevention film 
formation ], and excelling. 
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